g2, A 154¥, A 42, pp598-610, 1995

A2 =2 F2)ol 2% TDI-FY 71 BA LA E

AT \Fiet et
LU -G UMD UFH- FHS

MNoOE

Hdd 4L AJe 7 4¥E ¥ 2
5 M &3 W83 EE HEY3
712 AU, AYPY FHR dodle
HAEELS A 2009971A] o] ©3HA Qe
™ 1% isocyanate, B3] toluene diisocyanate
(TDD7F HAAAez 7HF 88 fLEEF
2 4¥A AP FdQAE 19783 7 FY
o] #SHE FUH M4 18 B o)
AF7HA FA A7 RaE3 ok,

TDI fdd Hae A= Az #As}
o TDIY x&d® ¥F F4o°] JeltAY 43
Ho A3E dAs B+ F40 24d5He B
Hl FAE EBole AL o] =Hu oyE
FFdTez HAF £ gen?, Fg
-3 HEoly 71@x] FTUAY R H1 37]
&% (peak expiratory flow rate, PEFR)9]
Bx ey sHXE dov TDI-F4Y 718A
FEA PR I AHol F2 FT.

TDI fd4d e #1& TDI-&3 71#
2 fFEAEez JHedhdt AR $-Evet

*E A7 19595 Qe g5 A
project 3TV 2 o) R,
304EN A v FHS

£ EZSE FY S e g A
2 AR ABIME KFEAALNN EaS
# % (polyurethan) AE¢ BEA7E o
2, & 7B ME 7)o TDIE Bol 2 3
718 FQsE WEoz AN goh 23
U ol2jg fEhAbdEe FYsts TDIY ¥
=& A% #A% 5 e a2 sty
Zz34 VYL o9 TDIYF FYE 5
Qon, EF FALE %= 2 o9 HAME
Ngsts ogQdA TDI Z&¢ Yoy &+
e EAF AT Utk TW YA
= 9A% 25 3 F58 SA% Fe Ru
A A TDI-E¥F7)7 dAsA 524
so Ak Y = Ny Yoz
$uts)= TDIE 7147} 4u® F= ol
oM strz@ B3t FUHE TDI SE8
AHA fAE 5 AA = H2E AN
2 WEe) FEHAL A" Fe A
BIF v Yoho,

old HAEL 71T HANE P U
o]g3to] ol F TR HHY AT P
TDI-& AUAY AX& nestd Wya
TDI #44 Hao| A== Bxpo)A TDI-
£ FUANYE 98 O f8A4E AES
k.
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oiet o Yy

1.cof &

19943 1295F 19953 874 AMiE
T o & Hudauy gd=r] uH
o WHdsty ¥¥d TDI-/LY 718 7%4
o] A= 7E HHoE FHH. olE
Y2 63(85.7%), AzE 1311(14.3%)0121
I JHEEE 36AHFEH 69M7X o HF
Ae L 45.9+10.84 H ok (Table 1).

Table 1. Baseline characteristics of 7 challen-
ged subjects.

Subject Sex Age Exposure Symptom Occupation Atopy* Serum
duration duration* (d /I};:ll)

45 35 04 7IAFF (+) 516
41 69 05 7733 (=) 18
45 4.6 20 7HFF (+) 2,036
69 2.0 10 % % (+) 268
39 89 31 Z2¥ax (+) 1,528
36 4.1 08 JMAIFE (+) 441

46 6.0 6.5 TDIAZHA} (—) 17

R N N
T 2Tz ZXX

* year
* presence of one or more positive(>2+) skin re-
action to common inhalant allergens

2.9 9

1) H3E fubax

TDI-&¢ 432 FXEs 3A UEE,
TDI- &A%, &%, £ ¥ 3= F3%F ¥
7| 23450 Ack(Fig. 1). TDI-HAHF
t TDIE B+ fad¥ ¥ 43z 745
o oA AT LE(60C)E AL 7}
239 TDIJ line AE £3% A< (1.5L/min)
9] &7l EgEHA HA Utk EHE
TDI-¢&371& A2E & %39 TDI &
Wiz z2n, o7)d line BE £% B #
& &£5(BE 7-8L/min)9 42379 §H

AA taEgdd 2es FYo H3E 7t
22 Efdd. £8¥ TDI-¢&37& 4
Z @& B3 #xoA =eEol FYEH
e, FY5F= 4UE Y E (one-way valve)
2 FAHY g FdF W& TDI-EHF
71 W71FE E3o FAME R2 wigE
4o TDI-EYd%= §F4s= TDIY ¥x
€ 23Asl= #Ax, & TDI-1 toxic gas detec-
tor(MDA Scientific, USA)E o] &£3td FUs
= TDIg] =& 1% 322 £33Y line
A ¥ Line B9 %37 #&& WA
TDI9] =& dASA FAGEHF FA=
et

TDI Generation TDI Delivery
System System

TDI Inhalation & TP} Ventilalion
Monitoring System System
1l Ll

—_—

—
LI
TOI
Inhatation —
Expired
f Air

Mixing

pr—

TLO-1
(TDI detector)

O . One way vaive

Fig. 1. Schematic presentation of closed-cir-
cuit devices for T DI challenge test.

2) Hs3] 2 AR ol 23 TDI-F #3414

+4A ¥ A TDI 2ccE TDI GAF-o faiy
o ¥& F 60CAdA 1A% HA= A4E3td
TDIE &4 #8]T 7t2¥H =2 WEFX {E
AldE APstgch. FEEARE A @2
713 #H71%& &33te FEV,°] 7|tHx]9 80
% °]4Q g% AP gct 71X HrlE
3% TDIgle] &4&FF7|we 2087 FYF
A BV € F3% 45F7] FYH-F9
FEV,0] 10% o]4 Ate]& Ho|X| && ddvt
AAHE AWt 68l Y TDI 5%
& 20ppb(parts per billion) AFZ {FA A
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42271 A ¥ Be #&& 2HsHA TDIE
2083 EFAIY F 4P ARA, & TDI
FYE 108 7HHo = 33, 308 7+ 13 2
oj¥ wjAIZ HH oz HrFE HAMELH,
FYUEF AT 34l YedAY BHF Fo
2 39 o oo F4ol o3 Hfdde
FYE FXNE ¥ T AN FH= AT
€& ZASAT 99 639 FALEAF SalA
FEV, 9] Za7} A% JA4dzo] veht o
ldoXes LA e oa ¥AsES
F AWA {FLPAPEd= TDI F1dglol &=
F7Ivkg 2087 BYE HFEFEL MU A
HE FAsH o KL o]ER = Sppb
=9 TDIE 2087 F4F 1087FH2= 2
3] Wr5 €& FAsI oY S5 ¥t gl
o] thA] 10ppb == 30£7 TDIE o &4
Al F BUT A FHe 2 HIsE &3
Aot

3) 71e3 4

WHlZA Wright H1R{&EFH7]E A3
o H1 3V7|EEE FAHAT. =T #Ae
FEi7t A} BFAQ AHAA e A
A} 8 Chai 529 W& ¥y Methach
oline LA H & A&t

BencardA}(England) 9] 50F9] EFUA <44
2Ag ojg3td &xte] Fol EHEY IR
@2 AlEE AWEa, 3MALY] PRIST kit&
AHe-ste] ¥A % IgEE A3 A

2 4

1. CHA BRI By

hagae Ay TDI =& F FA7 U
ebd wj7pxe] FF =277 5.1+24d0]
2itH(Table 1). HF F4717H2 2.7+3.3d0]
dom 5(7L4%)A FHE SRAEE 3
oot YA Ll EA 2+ ol FA

Heg Bom 23(286%)AMN RE FY
4 g £4%3E BTt f@x9 F
de Avrg 28 (Table 1. subject 2, 3)= 7}
T334 FHFolA2n 33 (subject 1, 5, 6)&
JIAFE Ee ZAx9 zAFoIU. 13
(subject 7)& TDIE AZde Hetrle @
ZAlgo| 2o EThE 13 (subject 4)& FH
olglz TDI HF9Y HAHL gldod JYZH
od Jd= TDIE HFse 7173 3t
TDIo} Zzd Aoz FUHJUS. 78F 13
(subject 2)ol| A W QZFA] Wright Jnfs &
712 FRT HukEo] HA HatEo] Q)
oM ATE 2HZO=AAE TR} FE
A8g AAWATH FLHFA FAL 43 (sub-
ject 1, 3, 6,7)ME FEXE7} Ha L
™ 2% (subject 2, 4)AE 2HZol= F
A|, sodium cromoglycate F YA ¥ AFEL& 7]
A FHA XN8E MWL den, 13
(subject 5)= AHIEolE FYA ¥ sodium
cromogly-cate FUAIE A}&3tz Yok, <
EXNEE APs BAEL AA SFEARH
48 AMEE FASFon 78 2FA TDI
-¥Y FLAE A" AR drs A
vy d %34 A9 methacholine PC,2
0.13mg/mid| A} 7.41mg/ml2 t}ekstict
(Table 2).

2. TDI-&2 7|HXFUAH

7813 63} (Subject 1-6)& TDI?] =&
20ppb AFA 208 EFUHEF sgod,

& 13)(subject 7)= 5ppb =& 2087 &
4F #HriEs FH3ZAS sivsY d3v o
2 10ppb =2 2087 o FYsiAE % o
715€ &334 KLEAE Zz 33 (sub-
ject 1-3)lA 208 2% FYF 23 dM =
7] BAEE, 186 F7) B g B Y
o). o+E 33 (subject 4-8) = 2087 &
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Table 2. Prechallenge pulmonary function of 7
subjects

PEFR at PFT before challenge test Methacholine Drug TX.*
Subject Istvisit FEV, FEV,/FVCMMEF' PCy(mg/ml) at challenge

1 117.2 1210 950 77.0 7.41 None
2 345 919 1023 726 0.56 P,LB.O.
3 77.2 991 1164 828 0.59 None
4 926 762 928 480 0.13 PLBO.
5 1124 891 821 426 1.92 Pl

6 103.0 994 940 664 0.56 None
7 1014 893 1008 61.1 0.54 None

Mean 91.2 951 976 644 0.79
S.D. 282 138 106 149 3.55

* . % of predicted value
+ P Purmicort turbuhaler, I : Intal(DSCG) inhaler,
B.O. : oral bronchodilator

Y4 =F X9 Fdo] AHA FY& F3
Fom 2e oA o]F HAWHE, 1aloA wjA
BAH wrgQd A&H -F A ¥ (prolonged imm-
ediate) HAEE B¥on FYsE 10ppb
2 A1 18 (subject 7)o 7] M
$+& B Hch(Table 3).

TDI &¢=% 1% t3e=2 TDI-I toxic
gas detector2 Z33% TDI¢ =8 AHES

Subject 2

Subject N N
prect 1
) Sun{eqa‘ P suett

O
nhalation -

% of baseline FEV,
5_2 2 N 2 ©

TDH concentration (ppb)
= Y

Slibject 3

o A
W X iy 2He 3 b SHE G TH

'] 5 10 15 2
TOI inhalation time (min) ™ ™™ Time after TDI nhalation

Fig. 2. TDI concentration recorded in subject
1-3 during TDI inhalation(left). Resu-
Its of TDI inhalation challenge test by
closed -circuit devices in subject 1-3
(right)

Table 3. Results of TDI inhalation challenge
tesis by closed circuit devices

Duration TDI concentration during test Maximal  Type
Subject of TDI Fallin of
exposure Mean* SD*  Range* FEV,(%) Reaction

20min 205 55 10-30 40  Early
20min 194 3.7 14-27 25 Late
20min  20.1 42 14-28 67  Early
17min 193 39 11-27 72  Dual

19min  16.3 44 9-25 64  Dual
limin 126 42 5-19 61 Pl
20min 104 27 4-16 40 Late

~N D O W N

*  ppb(parts per billion)
PI : Atypical prolonged immediate reaction

5#lolA TDI 23L& HLPE 20ppb °]
4oz FAEHAJLH 2F 28 7] HY
g, 13lolA F7] Hauhg, 28dA o]F
H2uk2- 8 ¥ Ych(Fig. 2 R Fig. 3, subject 1
-5). @& 18| (subject )X Z23HE& F
TEE 20ppb o] Fdglol 1180 FF
5 12.6+4.2ppb(3H 4 5Sppb, ] 19ppb) 2
FYF N AFAA A&EH-FAY Jvtg g
vebdch(Fig. 3).

g 3 2 8 3

% of baseiine FEV,
2 %

TDI cencentrabion

=lppb)

e

1020 30 He 2k 3He 4l SHr Slir Thr

c 5 10 15 o mn mn mn
TDI inhalation time (min) Time after TDI inhalation

Fig. 3. TDI concentration recorded in subject
4-6 during TDI inhalation(left). Resu-
Its of TDI inhalation challenge test by
closed - circuit devices in subject 4-6
(right)
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w22 1o (subject 7) A= FE&HAL AA
g I FUT Fo= Ay M
7b dehda] oy ojEd 4.2+ 1.8pphE F
Y ¥ 208 A 7153 FEV.9] ¥}
d9om o) HFEEE 104+2.7pphE 204
FOEFLT F BEFF AT FY AR %
FEV,o] 40% Zradte F7] Autsg 29
t}H(Fig. 4).

%

I

P
Subject 7-2
[
WAVA! ;
V E ™
. &1 [nhalation el
o ALTDI inhalation
R
E] o
p
L

[
Subject 7-1

entration (WE’} .
% of baseline FEV,

TO! conct
» @

4 ———t —
> 1020 30 |Hr JHr 3Hr dbr SHr 6Hr e
mn mn e ; §

Time after TDI inhalation

s o 2]
TOI inhaiation time {min)

Fig. 4. TDI concentration recorded in subject 7
during TDI inhalation(left). Results of
TDI challenge test with compress air
only and TDI by closed -circuit devices
(right).

3. RUAIEZE TOI =iz 9 X} st

TDI ¥l 1€70Hz EHF FY TDI
o] =t 829 FYUEH wat oA ¥
€& 24y aduitt 45371 A ¥ BY #
&g 47 =H3o FQHe= TDIY w8
LA /KAF=E A=A H(Fig. 2, Fig. 3
2 Fig. 4). & 33| (subject 1, 2, 3)| A 20%
443 & 44 118(55%), 72(35%) ¥
9E(45%) 5 FY=E TDIY v=7t £29
€ HITEQ 20ppb ooz E|pten 2
of (Subject 4, 5) & zZt 178 2 198 &
YAF TEMUL1I%) 2 3B(158%)F<¢t
20ppbeld ez &eizkth(Fig. 2 § Fig. 3). ©]
T RFEAA W€ ¥4 TDI =71 20ppb
7t =& 397 Qi AL JiFder
¥ 49 TDI-EZF7I7 FUHE2 =€H

o i 82 SEAE Fe wile) oA
= TDI #=7t 9%& Aol 71& = )49
o] dojd oz #AuEY, 5494 F
FRE ASLE JE FE oY F9lol B
o] Ueld A& Holx I FAEH] oJF 4%
o] & AL & F Ut ol FAE HlEe
2 UnA] 29 (Subject 6 R T)NAME FY
TDIY] =& w331 FYAFF 43 ¥
¥7] & 3718 2% Z 20ppb o) F=
9 FY2 ¢ldler ddFoz AHE FEE
F94& ¥ & Ak (Fig. 3 ¥ Fig. 4).

733 33| (Table 3, subject 4, 5, 6)9]A TDI
9 AIFF 72 17H, 198 9 1184 #%
EdZ, IFTE 9 AYESE zadd §9
€& FO3Aor JFAFY 108 Fd A
715 AAME FEV,0] 60% o] Zadte A
T HAule g B9tk £§ 28 (Table 3, sub-
ject 1, 3)9l4 TDIE F<Uste 208 Elole
2 E¥Zo] oy Fd& 71N ¥ 2 A%
SETTol BRI W75 HAME FEV, 0
40% o] ZA2FE 427 BRYew unx
23| (Table 3, subject 2, 7)9A&= TDI FU=
F % FYF9 dEgE EUAY zaE 29
ot £ 73 2RA AN AATRFANAN A
AF44 ol BEd Rag2 gl

o

Isocyanate= &g¢#H" A Alg=HE
HEE A7y 7h7Y TAA, FEAA 9 @
a4 S da AHesET th 19513 Fuchs
¢} Valade®'7} & $-eg HFde FAF
A Aol HAEE BRI oy o] HHREL
A 287 Ay YARAEAN A FE
& oA HAS. H271A IsocyanateF 7+
FA417 5= AL toluene diisocyanate(TDI)
2N ZAQARA F2 2, 4-TDIg} 2, 6-TDI
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o] EREE o451 At FYAAE 1978
d V0] d7|AFFAA B FYFE©-F
F4H4 138 BR1E o) WAAA B 4
7 Basn e, vt gAY AP
dA 73 E% FEEIE @A opoe.
TDIo] o|% He] Eo|gANE rirjz
HAYY Jjdeg dojuer] e HHAY
A 71de g dolueAd ditdE oy g4
32 gt TDI f¥A4 d2j<] TDI =&A%
B8 FA SEAAX A FAHUAA FdAbe]
o] F&7|Zte] dastchs A, TDI Ay #
AEF dFA TDI-AEAH <39 FEH
o ¥ Bo] IgE E& Fo] IgG A7t Uk
T B2V s "qey v)dg 49t o
a3y Danks § 8o] Igk A7} 13
gictz 9o, 2E TDI P E HY
4 Jjdes HAEE F glod HAgEy 7
Aol g% HAe] shgAe] Fol A¥=Hn
. & TDI Ao ofe|dty Zgoz cy
clic-AMP] @%& ulHA HUA TN &
o] B YAYUA o 7@ FFo] YE
VA & 5 Uk B8 HT J18A Ha9
g gee AR gFege) Fad Jue
e Ao BH®®ET Qe A= TDI A
Aofrz AAY A58 Fa4el #zF
i Y}, & Sheppard 5L TDI?} capsai-
cin -sensitive sensory nerve?] efferent func-
tiond B|GHAA 7|#A PELo| substance
P% 9] neuropeptide®ol 93 F2=7 A
&1 %§ neuropeptide®d EHIE= FEAY
neutral endopeptidase8 A|3}o] substance
P 3 & tachykining9] 7|@=] F&2d 7|
e FFE FTIAA FHE KUY senso-
ry neurond] wid TDIe| ={o] Aez<l
capsaicin QA4 ¢] Ruthenium red E£& pros-
taglandin ¥4 A4 ¢ indomethacinol] 2] &)
qdA 5= A& Wy TDIY ol § zgo] b

A AHY Holzgtxn ). % IgE-v)
N kg e HAE 3 ZAPOL Za @
g€ e gFvEez HIHI Yoy
TDI A4 @AM deldes F71 £& 03
AWM 3FF7F 4FUs 28387
A Aoz HuEHn o % HZ
de LA SlojA KAH A Ad @
A7 L3, 2 3 Bignon B 98
H Bo|] HLA-class 1 alleles?} isocyanate
FL4 BHo FFAH AYAd #BAYTn
3tglo o, Balboni & %3 HLA-DQBL’
05032 57¥A o}u]izilo] aspartic acidg =
o] 9 o] 7% isocyanate {UA H2 o
Aol Jon HLA-DQB1'05012 57¥H
ofmliztto] valine® 2 E o] 9law o Alg
< isocyanate R'&4 Mo AYPAe] Udn
gtk olEd AHdE FHEHRY TDI {¢
4 AYL F3] fHF 2ol UE AHRIAA
A Thre Wodetd w& uwHdty e
o3l H7ctn ¥ 4 A

TDI A4e] ylol ARl B FAte] 4
0 ojFx A&FHoz TDIY xdAldE o
T3 7 &4 Ee HZIEAHY =
ol2A gt ol HuHI e ¢E TDI
Aol oiEE A4 wE g ¥ g ¥
tjolde] TDI =%=z ¥=& 3= Hol
2e] g YA M Fasg,

TDI 24 M2 Add o= F@{e
W IH7F Wasty, FY F4o] AYH
B3 YEYT d& 3 g dd FA
o] ZAHY o EHI{AE # ALde=
Fdol Fastoh. ey TDI H4le] &3
E&o] Hie A8y £ ¥y Jdwy
< A gle AE=R ¥Hre AAL FgReed
Ab B Bo] g Yoz Fdo] JhF
A gt 78R Mo g ol Fu
4 FL/REEHIE o8 H1 IUEE
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(PEFR)Y] 43 &30 $& ZAR UEhd
e B3® o]g Burge $*& TDI H4|9
g YoM TDI k& A-Fo Huf&9
Hilg 2PN Jdo] 7Hditin Y
th ol3% TDI & A-Fof Huf&e B
3} & uEoly rEnw weAHe ¥
23 & WA isocyanate®Tt olz thE {
4 9% HAPA Ao Ao ®ol o&
Ha gen, Cote T'9¢ <3t 2099
western red cedar f&4 I FAE gL
2 o] Z|#X A EH v HIfHE
HRE A4 MY ARA U= 86%, Fol
E 89% % en HEe|q sz AjE
ugE 62%, BolT 78% FTin 3tgled, 61
Hel HPY VP}E o2 F Perrin
599 dAFfAE olET}h ta W& U=
g Eol=§ et

Z TDI &4 Ha9 Agd TDI-F4 7l
A FEAHo] 7 Foo TDI FYF #7]
59 Z4AE gUstoorzt #xe] JhEIin.
FdEAY A FY FEAFEL Pepys ¥
o] A& A%F oy 2o} FUT WH Ex
ofzt Wi E Yo g AP=o gich o WH
& Ze AAMEAA #AFE HAAet T
dg FozH e =2BAH {AR A
HE g Hrise FASE ez oy
FEAANE JPYAH W4E dodle MER &
LEIEC] Bol WHFow, FEHEF =¥
d dojutE dAFRL A B | EFF
gejag olsfo] B Ego] FHolsith AA
ZYdMx TDI RE4 A2 JDA o
g Walsld HAHAA TDIE o]§-3hd
A As e A& s AU BE
Ze g7)d TDIE @& ¥ #xpe] g2 of
T BRI ES FEA FYATIE g
oz A#g=o] gt ay olH¥ KFLAHA
wye A Agd 9 H¥Adol A=z

AE v, ARE FYSHE= FLEYY =7
383 (A Yo} F2L HIP: T
olAdel Flol dojd & Ux 1= UdA o
At B¢ AR JI=FFNbgo] Yehd F
AeH, A dAFE o9 HUdoz 9%
AAHHQ JEAZToE 8t JEFHo] o
ojg & 3 Y H$ A HA¢gn 7
gol ¢ A$7t Brh AAE 4% ¢
B3¢ 43Y =2 HHHA #AE + ¢
oo, U BAET ollzt FAAME A¥E:
QB A FEEAD i Pto] dojd 7}
4] ot

TDI 7]1#=] FEAPlA ol EAHE
FEEy] A% Yoz Y 25 % §&
& fAsE e L4 FAAMCA TDI-£R
2717 4A3A z2E B¢ $A FYdE
£ 3o, Bxbel HE A de TDI 5=
23 AN 23F TDI FEE =HWEA
TDI-EEF719] &€& ¥ FY TDI
58 2Ess Y £= B 39 &
2 TDI-:¢37|8 @713A7F s 3=
ofgfellAl ml2aE B FYstz, FY 3
A TDI ==& FAstq == &-H4
32 o] AafEe gy oj&=o ok
33 Cloutier 5o] E£U¥ee] EFHf 7t
FLAA A B2 By FUAAL B
£ A4 o], 1992\d Vandenplas F'9&
isocyanatec] <% HAFAte] FLAAM] U
oA A HMIE WAL 1At 209
o B8 tdes RFLHEAE AYER FH,
2z weao] 7jEe FUFAE YR
isocyanate F =& T ¥4Ast AFEHA &
g 4 dden, ¢ TDI 5571 =234 o
A=< 20ppb o)z &rte H47L 7
E Walel 11.3%0A #HH3=z FH e 45%
2 oA ZAEHUAM FAY AAL EHAE
Vet B3t
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Vandenplas ¥'99] s8]z P49 =g
F1z IAE & A7 MA2AA= 99
At MEA AF xojHe] Ut F
Vandenplase] FAjd A & AP FH
(Fig. 1)% Line Bd| 838l 4237 2§
o f4, 2= ¥ FE& §HA YA
#A (#4 32L/min, &% 24T, 5% 50%)%
=8 sgen, o] &¢=F7)7} isocyanate’}
E #2338 AY AH49 isocyanate-
EF d&:FV19 ¥HA & =7)(109x 13cm)
9o #e2¥ fKeEldez ¥ ¥ (delivery
system)o] T=@3l FwrRo] FYo A%
228 B3 VA7) isocyanate-4EHF 7B
FYA AT £F EE gz AR
22 FYol 2emH:0 Hx o &ho] HASY
3718 2&& A AT olgA Fo
A AR B89 FVNE FYE 5 A 1
3993 EYsts isocyanate?] ¥+ MDA -
7100 #3712 &F3sld FaAdle= isocya-
nate7} € ®#2}23E AU A& ¢=
Z71(Fig 1¢] line Ad] 33)e f&Ug 23
3t Y F=7 FASA A

od whate] 2 dAFoME 718 Feis &

g el A FRE 2] A3td ¢=
3719 &% 9 §EE A Fded o
A A BAGe] FAME AL EE 22-24
CTZ A #A3tden TDIE = /8
HE P} 60C2 ABF3A D3] FYol
AFE 2719 ZFE KA s =2
TDI &¥H38 AYsie A9 TDI-4&F7)
o} 1éde] G2FUV1E nE2A T A%
7FAE S (mixing chamber, Fig 1)& A X3}
¥ ol¥ Wge s ®wo 7hesE] AYE A4
32 Axe gdHozE FEHe TDIY 5=
& 23] 8 437 A 9 B #
&€ 25 EstooF & 40t Wsten, o
HE BT F A4EF7] $59 Ho| AF

9L/mine 2 /AEA St o|H Wyem
FEHALE A% Fo, 29 (Subject 4, 5)9
A& TDI #91 &7] TDIY $E7} A& 7
2%t FY FeRdMe FVe 44
& 28U ol Mg FYAAE 84y B
F Fo] ¢t o] TDI-E¢F7& 94 &
Yoy £ FurRz 4R HYygo
2 Ao Hrisel A= TFY] FiE

ol E¥Yoz =ed TDI/} na2A #UHA

ol B3l & Y =& UEd
Roz BHHATH T 7994 1§NHe =
3% §Y-TDI 5= HEZHAE 2.7ppb
oA 55ppbE thi Aol e HA H)
g e goy 1749 JAE die=
1208914 2408 F< TDIE FYsHEA 2%
tH3e 2 TDI?] =8 Z3% Vandenplas
TP AFolAe FFHA 0.9-5.2ppbe} H]
TA HAHYL FE 95 Y ol glo] Ho
U g @xte] FrEsE AMEYE B dF
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+ AT AAgze] dojd HYAo] ok E
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o] H|&olA 7|EXF FH % JE=RgH
Eo] zatd] o7 A4 HAugg e
Aol 4% FEo|7] g9 TDI FEZAM
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We A Ha &3t Wol ol&51
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(subject 1-5)dlde= Z23HE HIH:LQ
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X FEEE 4.2+1.8ppb2 2087 &Y F B
2T ZAF z1AANEY dido] gl T W
T 55X 104+2.7ppb2 A FYARHew F
¢ 3A% ¥ FEVio] 40% Zades ¥7]) A
Aukg g BPTh & ddME o|B3te] HA}
IREL BPE BUP gAY FUSE
TDI9] == & 3§ Holx| ol ¢A 9
20ppbE FYT FARUE o F& Pyoz
%25 9th(Fig. 4). '

B AFIHE F HAME URe TDI¢
FEE B3 YA gdod, AAAY
o TDI9| =%&& AN 9§ 274 e
o FALE AYse QAR BEY §W
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—Abstract—

Toluene diisocyanate inhalation
bronchial challenge test with
a closed -circuit device

Cheol Woo Kim, M.D., Young Hwa Choi, M.D.
Suck Min Kang, M.D., Jung Won Park, M. D.,
and Chein-Soo Hong, M.D.

Department of Internal Medicine,
Yonsei University College of Medicine,
Seoul, Korea

Occupational asthma is the most common
respiratory disease related to the working en-
vironmerits. Isocyanates, especially toluene
diisocyanate(TDI), are currently the most
common cause of occupational asthma both in
Korea and in other industrialized countries.
The diagnosis of TDI-induced asthma can be
confirmed by inhalation challenge test, usually
performed in small challenge room. But there
are several pitfalls in this method. Inhaled TDI
concentrations can not be checked accurately
and may not remain stable throught the proce-
dure. And there are some risk of sensitization
to an nonsensitized medical personnel partici-
pated in the test. To overcome these problems
we simply modified previously reported
closed -circuit methodology and made a sim-
ple closed -circuit device for challenge test,
and then performed inhalation challenge test
to 7 bronchial asthmatics who were suspected
TDI ~induced asthma by personal and occupa-
tional history. Of the 7 cases, we designed

challenge test to inhale 20ppb concentrations
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of TDI for 20 minutes in 5 cases. During inha-
lation we checked inhaled TDI concentration
at 1 minute interval, and the concentrations
were frequently exceeded the recommended
threshold limit value ceiling(TLVC) of 20ppb
in all 5 cases and severe bronchial reactions
were noted. Thus 6th case was recommened
to inhale subirritant concentration(mean 12.6
+4.2ppb) of TDI not exceeding the TLVC.
After inhalation for 11 minutes, he com-
plained of dyspnea and wheezing, and atypical
prolonged immediate reaction was noted on
serial pulmonary function monitoring. The
last 7th case inhaled compressed air only as
placebo on first day and no significant change
of FEV, was seen. On second day he inhaled
4.2+ 1.8ppb concentration of TDI for 20 min-
utes, but no immediate reaction was devel-
oped. Thus he inhaled 10.4 £2.7ppb concentra-
tion of TDI again, and on serial pulmonary
function monitoring, isolated late asthmatic re-
action was noted. So we concluded that inha-
lation challenge test with simply modified
closed -circuit device was a clinically useful
and reliable methodology fot the diagnosis of
TDI -induced asthma.

Key Word : Toluene diisocyanate(TDI), Inhalation
challenge, Closed —circuit device
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